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Introduction
Goals and desires are intimately related. Valued goals that motivate an individual's behaviour are intrinsically desired (Fishbach, Shah, & Kruglanski, 2004) , and desires mediate the relationship of attitudes, perceived norms and behavioural control, with intentions to achieve a goal (Perugini & Bagozzi, 2001 ). Desires form a critical component in motivation to reach functional goals, but can also trigger dysfunctional behaviours, as in the case of strong desires or cravings for drug use.
In Elaborated Intrusion theory (EI theory; Kavanagh, Andrade & May, 2005; May, Kavanagh & Andrade, 2015a) , functional and dysfunctional desires are affectively-charged cognitive events that vary in frequency and strength (Kavanagh, Statham et al., 2012) . While their precursors are often unconsciously and automatically triggered (e.g. cognitive associations or conditioned external cues), desires are conscious experiences. In fact, we argue that desires are effective at guiding behaviour only to the extent that they are in conscious attention at key decision points (e.g. when deciding whether to have a drink) or have historically elicited behaviours favouring control or consumption sufficiently frequently for them to become habitual (e.g. a travel route passing an alcohol outlet). In consequence, capturing their current or strongest recent intensity and their frequency is likely to be critical to the measurement of treatment outcomes and prediction of lapses in control.
Most current measures of functional motivations such as control of alcohol use do not directly capture these key characteristics, but instead focus on their determinants or effects.
For example, tools based on the Transtheoretical Model of Prochaska and DiClimente (1983) such as the Readiness to Change Questionnaire assess agreement with attitudes towards alcohol use (e.g. "I don't think I drink too much") and related issues (e.g. "My drinking is a problem sometimes"), and may describe a current action (e.g. "I am actually changing my drinking habits right now") or goal (e.g. "I am trying to drink less than I used to"), but they do not assess how often the goal is in focal attention, or how intense the affective investment is in the goal. Other measures such as the Motivation for Change Questionnaire (de Jonge, Barelds, Schippers, & Schaap, 2009 ) also include other constructs that are relevant to motivation (e.g. self-efficacy, incentives promoting or impeding change), but mix these with attitudes or intentions. De Jonge et al. (2009) also used a single-item rating of current motivational strength, but such assessments are psychometrically inferior to multi-item scales.
EI Theory also suggests types of motivational cognitions that may be especially important to assess. As the name of the theory suggests, desires for a goal can be triggered by associative processes, where the cognition is initially experienced as an intrusive thought or image. The anticipatory pleasure that is linked to that cognition elicits its further elaboration in working memory. That process also continues to activate associations, which aid in keeping related cognitions available. A substantial body of research now supports the contention that highly motivational cognitions are typically embodied, involving vivid multisensory imagery (May et al., 2015a) . So, assessments of motivational cognitions should incorporate imagery and capture the availability of associations that trigger and maintain it.
A psychometric measure of desire or craving to drink (the Alcohol Craving Experience Questionnaire, ACE; Statham et al., 2011) , which meets all of these criteria, has already been developed. The ACE comprises two scales: ACE-Strength measures either current craving, or peak craving over a specified period, while ACE-Frequency assesses the frequency of alcohol cravings over that period. Exploratory and confirmatory factor analyses revealed a clear three-factor structure of Intensity, Imagery and Intrusion for both scales, which also demonstrated discriminant and concurrent validity (Statham et al., 2011) . Subsequently, the ACE was generalised to a range of appetitive substances or activities, to form the Craving Experience Questionnaire (CEQ; May et al., 2014) . The CEQ demonstrated the same internal structure using a confirmatory factor analysis (CFA) that was performed using a heterogeneous sample of 1230 participants from 12 studies. Its internal structure and convergent validity were maintained over different timescales and across desires for alcohol, cigarettes, chocolate and other food (May et al., 2014) .
Both the ACE and the CEQ address appetitive desires, but the original account of EI Theory is clear that appetitive desires operate in the same way as other motivational thoughts, including those that support engaging in functional goals or avoiding dysfunctional goals, often the focus of behaviour change interventions. The strong properties of the ACE and CEQ provided a stable psychometric foundation for the creation of conceptually coherent scales to measure both the frequency of desires for behaviour change (Motivational Thought Frequency, MTF, modelled on the Frequency form of the ACE and CEQ) and the strength of those desires (State Motivation, SM, modelled on their Strength form). In developing these scales, items from the ACE and CEQ have been adapted to focus on a functional behavioural goal rather than an appetitive target. Little change was required to Intensity items (want, need, strong urge), but Imagery items now focused on foci for functional change (e.g. "imagine yourself doing it"; "imagine how good it would be"; "imagine succeeding at it") rather than specific senses (e.g. picture, taste, smell). These images are assumed to be multisensory, as with other desire images, but the altered focus of the questions reflects our assumption (Kavanagh et al., 2014 ) that effective motivation requires imagery that embodies positive affective charge, pathways to the goal and self-efficacy. Items on Intrusions (e.g. "how hard were you trying not to think about alcohol?"; "how intrusive were the thoughts?") became "How much are other things reminding you about it?"; "How much are thoughts about it grabbing your attention?"; "How easily can you keep it in mind?", and the subscale was renamed Availability to better reflect the more welcome nature of these cognitions.
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The CEQ and ACE Strength focused on the maximum desire in a specified time period (e.g. over the last week), because the person may not be actively craving alcohol at assessment. In contrast, SM focuses on the person's current state of motivation, in order to capture present motivational state (e.g. during a session).
Confirmatory factor analyses on the MTF and SM to increase physical exercise (MTF-E, SM-E; Kavanagh et al., in Submission) have demonstrated that both 12-item scales have the same three-factor internal structure (Intensity-3 items, Imagery-6 items, Availability-3 items) as the ACE and CEQ. This structure was superior to both a single-factor model and to models that conflated two of the three factors. The scales also showed strong concurrent validity against another measure of motivational imagery for physical activity, the Exercise Imagery Inventory (Giacobbi, Tuccitto, Buman, & Munroe-Chandler, 2010 ).
The current study examined the psychometric properties of an adaptation of the MTF and SM to control of alcohol consumption (MTF-A; SM-A). To our knowledge, these scales constitute the first direct measures of motivational cognitions about controlling alcohol consumption. This study examined whether the scales would exhibit a similar three-factor structure as MTF-E, SM-E, ACE and CEQ, providing a further test of an important tenet of EI theory, that similar cognitive processes underpin desires for functional as well as dysfunctional goals. To aid in rapid acquisition of an initial sample, we used online recruitment and data collection. We expected that greater motivation to address alcohol use would be seen in people who were contemplating or acting on change, than in those who were not considering change. Greater motivation to change was also expected in people who self-reported more alcohol-related problems.
Method Participants
Prospective participants were invited to participate in the study through group emails to staff and student cohorts and affiliated research groups from Queensland University of Technology, and advertisements on social media or networking websites. Eligibility criteria were: ≥ 18 years of age, and reporting alcohol consumption above Australian guidelines for risk of injury on a single occasion in the previous month (i.e. > 4 drinks of 10gm ethanol; (National Health and Medical Research Council, 2009 ), or currently trying to control their drinking. To avoid missing data imputation in the confirmatory factor analyses (allowing modification indices to be created), included participants had to complete, at least, the MTF-A or SM-A without missing items.
Materials The Motivational Thought Frequency for Alcohol Control (MTF-A) and State
Motivation for Alcohol Control (SM-A) scales were identical to the equivalent scales on physical exercise (SM-E; MTF-E; Kavanagh et al., in submission) , except that their initial instruction read: "Thinking about cutting down or stopping drinking…" rather than "Thinking about increasing your physical activity…". The 12 MTF-A items were preceded by "Over the last week, how often did you…", followed by, for example, "… feel you wanted to do it?". Ratings were in integers from 0-Never, to 10-Constantly. The 12 SM-A items were preceded by "Right now…", followed by, for example, "...how strongly do you want to do it?", and were rated in integers from 0-Not at all, to 10-Extremely. Items of both scales are reproduced in Table 2 . The Alcohol Use Disorders Identification Test (AUDIT; Saunders, Aasland, Babor, De La Fuente, & Grant, 1993; World Health Organisation, 2001) is a 10-item scale to screen for alcohol problems. Total scores range from 0-40, and a total ≥ 8 indicates the possible presence of an alcohol disorder. The AUDIT has sound validity and 9 internal consistency, even when used in different settings and populations (Reinert & Allen, 2007) .
The Readiness to Change Questionnaire (RCQ; Heather & Rollnick, 1992 ) is designed to identify an individual's readiness to control their alcohol use. The 12-item scale has three subscales corresponding to stages of change (Precontemplation, Contemplation, Action; Prochaska & DiClemente, 1983) . The RCQ can be used to classify an individual into a stage, using the highest subscale score (Rollnick, Heather, Gold, & Hall, 1992) . The RCQ has sound psychometric properties, including acceptable internal consistency, test-retest reliability and predictive validity over time Heather, Rollnick, & Bell, 1993; Rollnick et al., 1992) .
Procedure

Ethical approval was granted from the Queensland University of Technology Human
Research Ethics Committee (# 1400000385). Consent and data collection were online via SurveyMonkey TM . Prospective participants who did not meet inclusion criteria were told the reason for their ineligibility and given contact details of the research team for any questions.
The survey comprised the demographic questionnaire, SM-A, MTF-A, RCQ and AUDIT (in that order). After completing the survey, all participants were given information about highrisk levels of alcohol use and contact details for services. Participants from introductory psychology classes were provided with course credits, while others were invited to enter a prize draw for a chance to win a tablet device. Identification details (emails, codes for course credit) were stored separately from survey responses and destroyed at the end of data collection. Data were therefore identifiable at collection, but were anonymised for analysis.
Confirmatory Factor Analyses
A three-factor non-hierarchically nested model was posited a priori with the emergence of 'Intensity', 'Imagery' and 'Availability' predicted based on previous Confirmatory Factor Analyses (CFAs) on the ACE, CEQ (May et al., 2014) and MTF-E (Kavanagh et al., in submission) . Competing theoretical models examined the possible presence of either a single or two-factor structure, involving two of the three factors coalescing (Jackson, Gillaspy, & Purc-Stephenson, 2009 ).
The CFAs were conducted using SPSS AMOS Version 22. We used Maximum Likelihood (ML) estimation, which assumes the assumption of multivariate normality (Jackson et al., 2009 Intercorrelations of errors were only allowed between ones within the same factor.
Results
Participants
A total of 504 people consented to complete the survey. Three failed to confirm that they were 18 or over, and another 25 did not confirm that they met the alcohol consumption or reduction criteria. Of the 476 remaining, 417 (88%) also fully completed the MTF-A and SM-A. This sample was predominantly female (61%, n = 254), and was aged 27.7 years on average (SD = 9.3, Range= 18-61). Most (80%, n = 335) had completed or were undertaking university studies. They had an average AUDIT of 10.9 (SD = 6.0, Range = 2-31), and 64% 
Confirmatory Factor Analyses
MTF-A.
The hypothesised three-factor model was statistically superior to the singlefactor and factor models that combined two of the three factors (Table 1) . CFI, NFI, RFI, IFI and TLI were all > 0.90, and SRMR was well below <0.08. While RMSEA was slightly greater than .10 and the adjusted chi-square was higher than ideal, in the context of the other excellent results and recent criticism of RMSEA (Chen et al., 2008) , the fit was considered acceptable. Modification indices suggested that two pairs of error terms from the Imagery factor should be intercorrelated (Table 1) . When this intercorrelation was included in the model, all indices clearly indicated acceptable fit or better. Factor score weights are shown in Table 2 .
SM-A.
Once again, the hypothesised three-factor model was superior to the singlefactor and two-factor models (Table 1) . However, the three-factor model still fell short of good fit. Inspection of the modification indices suggested the omission of the item, "How easily can you keep it in mind". With that item removed, AIC improved substantially and the fit became acceptable on all indices except RFI (just short of .90), RMSEA and the adjusted chi-square. If the error terms from two pairs of Imagery items were allowed to intercorrelate, RMSEA and the adjusted chi-square remained high, but other indices suggested good fit. The resultant factor score weights are in Table 2.   ____________________  Insert Tables 2 and 3 about here ____________________ Table 3 displays the internal consistencies and ranges of corrected item-total correlations for the final MTF-A and SM-A subscales, which were all high. Even though a single-factor model did not provide good fit to the data, the internal consistency of the total scores was also high.
Internal consistency
Relationship with RCQ and AUDIT
As expected, higher SM-A scores were seen in participants with more severe alcoholrelated problems (as indexed by higher AUDIT scores), and in those whose RCQ Contemplation and Action scores were high, while Precontemplation scores were inversely related to the SM-A. We also examined the relationship in terms of mean SM-A scores in different RCQ groups: as shown in Table 3 , these also showed highly significant differences, with participants in Precontemplation having MTF-A and SM-A scores below those for participants in Contemplation or Action.
Discussion
Confirmatory factor analyses on the MTF-A and SM-A exhibited the same internal structure as the MTF-E and SM-E (Kavanagh et al., in submission) , and confirmed that the structure also matched that previously obtained in craving measures for alcohol and other appetitive targets (ACE, Statham et al., 2011; CEQ, May et al., 2014) . All these measures provide information on frequency strength of desires, as well as separate factors on desire imagery and availability of desire cognitions. The results support the use of the MTF and SM for both increasing a desired behaviour such as physical exercise, and reducing a problematic one. The expected relationships of the MTF-A and SM-A with both readiness to change and degree of self-perceived alcohol problems provide strong evidence of concurrent validity.
Furthermore, the fact that all subscales offered substantial correlations with the RCQ and AUDIT was highly consistent with EI Theory's contentions that the intensity, availability and 13 imagery content of motivational cognitions are critical to their power, and that both their current state and frequency are important to assess. When considered together, the body of data from the ACE, CEQ and these new motivational scales supports our view that desires for both beneficial and potentially harmful goals have the same form.
Consistent with the initial paper on the MTF and SM for exercise (Kavanagh et al., in submission), a 3-factor model gave acceptable fit on MTF-A even without the correlation of error terms that was required to obtain good fit on SM-A. Also consistent with the initial paper was that RMSEA was above the frequently used level of .05 for good fit, although in the earlier paper it was below .10 for both scales. In fact, good fit for the SM-A was only obtained in the current study after the omission of the item, "How easily can you keep it in mind". That item was less consistent with the current-state focus than the other SM items, and addressed a different phenomenon from its MTF equivalent ("How often did thoughts about it come to mind?"). Its removal can be seen as improving the theoretical coherence of the SM scale, but left it with only two items, which is not ideal. While this item was positively skewed (.526, SE = .120), with 29% respondents scoring zero, so were most other items (Median skewness = .517;
Median of 28% scoring zero). A check of the obtained model and of the contribution of this item in a sample with moderate to severe alcohol use disorder, including participants who were seeking treatment, is therefore recommended. Further research should also establish the sensitivity of the MTF-A and SM-A to treatment-induced changes, and their ability to predict engagement and maintenance of an attempt to control alcohol use. We predict that the SM-A scale may prove useful as a measure of acute changes after sessions of interventions such as motivational interviewing (Miller & Rollnick, 2002; Rubak, Sandbaek, Lauritzen, & Christensen, 2005) , and that it will be especially sensitive to proximal effects of Functional Imagery Training, a new treatment based on Elaborated Intrusion Theory that focuses on strengthening desire imagery (Kavanagh, Andrade, May, & Connor, 2014; May, Andrade, & 14 Kavanagh, 2015b) . In contrast, we expect that MTF-A scale will be a better predictor of control of alcohol consumption, especially over the following few days.
Limitations to the current study include a potential threat to sample representativeness from the unknown response rate of the online survey, and an over-representation of females, young adults and university-educated participants. Online administration of the survey also precludes a check on the degree that respondents were genuinely engaged in the task.
Confirmation of the current results in a gender-balanced sample with a wider range of age and socioeconomic backgrounds and in samples with more established alcohol use disorder is therefore recommended. However, the young cohort that we used provided an important focus, as a group that is particularly susceptible to high-risk alcohol use (Australian Institute of Health and Welfare, 2011) , and the sample did contain a substantial proportion that screened positive for alcohol use disorder.
Conclusion
Initial testing of the Motivational Thought Frequency and State Motivation scales for
Alcohol suggests that they may have significant potential as a measure of the strength and frequency of motivational cognitions about addressing alcohol misuse. If their early promise is confirmed in studies of their sensitivity to change and their discriminant and predictive validity, they will offer an important assessment tool for clinical research and practice. 1. '…imagine succeeding at it' with '…picture times you did something like this in the past'; '…imagine yourself doing it' with '…imagine how you would do it.' 2. '…imagine how much worse you'll feel if you don't do it' with '…imagine how good it would be to do it' and with '…imagine how you would do it.' 20 
